The most taxonomically perplexing type of plant group is the polyploid complex (Stebbins 1938) . In such a complex species have mostly common morphological features besides the closely similar genomes. This provides a good source for the study of interrelationships and origin of species. Solanum nigrum is a good example of polyploid complex based on X=12 chromosomes.
Materials and methods
The seeds of Solanum opacum were obtained from Dr. J. M. Edmonds, Cu. Botany School, University of Cambridge, England and the seeds of Solanum furcatum were obtained from the collection maintained by the Department of Botany, A. M. U., Aligarh.
Reciprocal cross pollinations were made between these two species. For meiotic studies, fl ower buds were fixed in Carnoy's fluid for 20 minutes, then kept for 24 hours in propionic alcohol (1:3), saturated with ferric acetate powder and finally stored in 70 per cent alcohol. Meiosis was studied by simple propionocarmine squashes of pollen mother cells (Swaminathan et al. 1954) . The temporary slides were made permanent by butyl alcohol schedule (Bhaduri and Ghosh 1954) . The pollen fertility was determined by observing the number of pollen grains stained with 1 per cent acetocarmine. Those pollen grains which took stain and had regular outline were taken as fertile pollens and empty, unstained or poorly stained ones were taken as sterile. The size of pollen grains was estimated by measuring its diameter with the help of ocular micro-meter scale and the ocular divisions were converted into microns for determing the size of pollen grains. The pollen grains were collected from five different samples.
Observations
A statistical comparison of the morphological characters of the two species showed con sistant differences with respect to several characters such as habit of plants, colour of berry and size of leaf ( Fig. 1 and Table 1) .
Fifty cross pollinations were made between S. furcatum and S. opacum using S. furcatum as pistillate parent. Out of these only 18 mature fruits with a total number of 63 seeds were obtained.
All the seeds were sown but the germination was only 31.74 per cent. Fifty re ciprocal crosses were made which gave 20 mature fruits with 80 seeds. The percentage of germination was 32.50. The hybrids of reciprocal crosses were morphologically similar. A detailed comparison of the morphological characters of the hybrids and their parental species was made and data are presented in Table- 2. They showed hybrid vigour with respect to growth of the plant, thickness of the leaf and size of the flower (Figs. 1, 3, 4) . The F1 hybrids were prostrate and vigorous in growth with several spreading branches. They produced larger leaves which were thick, ovate with dentate margin. They flowered profusely and produced fl owers of larger size. The colour of the fruits was purplish black like parents. The pollen fertility of the hybrids was 45.83 per cent (Fig. 2) whereas it was 91.61 and 71.50 in S. furcatum and S. opacum respectively. SED=Standard error of difference of means The difference have been tested statistically and those indicated by (*) are found to be significant at 5 per cent level of significance.
Cytology of parents and hybrid
The parental species showed regular meiotic behaviour. Solanum furcatum and S . opacum both were at hexaploid level with n=36 chromosomes.
They produced 36 bivalents invari ably at diakinesis and metaphase-I (Figs. 7, 8) . The subsequent stages of meiosis were normal .
The meiosis of the hybrid showed a wide range of meiotic irregularities . At diakinesis and metaphase I, most of the cells showed univalents, bivalents , trivalents and quadrivalents. The mean number of univalents, bivalents, trivalents and quadrivalents per cell at diakinesis was 3.48, 31.96, 0.84 and 0.52 respectively. The maximum number of univalents per cell was diakinesis was 53.28 and 1.48, respectively (Table 3) . Several meiotic irregularities were also observed at metaphase-I (Figs . 5, 6 ). The mean chromosomal associations per cell, at metaphase-I was 7 .24 univalents, 30.72 bivalents, 0.96 trivalents and 0.12 quadrivalents.
The maximum number of univalents per cell was 22 , they ranged from 2 to 22. Bivalents ranged from 23 to 35 . Bivalents were mostly of rod type. The range of trivalents was from 0 to 2. The maximum number of quadrivalents found was 1. The mean chiasmata frequency per cell was 35 .76 whereas the mean chiasmata frequency per bivalent was 0.99 (Table 3) .
At anaphase I, normal distribution of chromosomes (36:36) at poles was recorded in 60
per cent of the pollen mother cells (Fig. 9) . Unequal distribution of chromosomes at poles was observed in 16 per cent of the pollen mother cells . Sixteen per cent of cells showed lagging chromosomes (Fig. 10) . The maximum number of laggard was 11 . Chromatin bridges were found in 4 per cent of the cells. Fragments were not recorded . Eight per cent of the cells showed dividing univalents. Micronuclei were seen in 4 per cent of the cells at telophase I . Anaphase II and telophase II were normal .
Discussion
Both the species are at hexaploid level in Solanum nigrum complex. They differ from each other with respect to several morphological characters. This has been further confirmed by the statistical comparison of mean values of their morphological characters. Inspite of their morphological dissimilarities, they crossed with each other and produced fertile hybrids with viable seeds. The F, hybrids were 45.83 per cent pollen fertile. The cytological studies of their F, hybrids showed the occurrence of a large number of bivalents (as many as 35 bivalents) and high chiasmata frequency per bivalent both at diakinesis and metaphase-I. This indicates the close similarity of their genomes. Since the multivalents were not recorded in the parental species, the occurrence of as many as 35 bivalents at metaphase I, indicates the allosyndetic association of the chromosomes. In addition to the large number of bivalents, a few univalents and rare occurrence of multivalent indicate the structural differences in the parental genomes (Stebbins 1950) . This has been further confirmed by the slight reduction in chiasmata frequen cy of F, hybrids as compared to their parents, occurrence of laggards and bridges without fragments at anaphase I. The irregular behaviour of chromosomes at anaphase I results in the formation of unbalanced gamete and causes reduction in pollen fertility. Therefore, it can be concluded that structural differences of the chromosomes and probably also genic differences have played important role in reduction of pollen fertility. The crossability of the species among themselves, production of fertile hybrids with viable seeds and fairly high chiasmata frequency of the hybrids and presence of as many as 35 bivalents indicate genomic relationship between S. opacum and S. furcatum.
Therefore, it may be concluded that structural and probably also the genic differences between the genomes of the parental species have played an important role in causing mor phological dissimilarities between S. opacum and S. furcatum.
Summary and conclusions
Solanum opacum (n=36) and S. furcatum (n=36) were crossed with each other and fertile (45.83%) F, hybrids were obtained. The chromosomal behaviour of the hybrids showed genetic relationship between them. The pollen sterility of the hybrid was attributed to the minute structural differences between chromosomes as well as genic differences between them.
